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Abstract 
 
Most type 2 diabetics do not adhere to their medication. The aim of this study is to review the intervention 
in improving medication adherence among type 2 diabetics. The authors performed a systematic review 
with analyzing Randomized Controlled Trials studies from 3 database sources including PubMed, Scopus, 
and Springer Link. From 11 selected studies, health education with personal face to face interaction between 
diabetics and health worker is the most effective intervention to improve medication adherence. Five studies 
with personal face to face health education as the intervention show significant changes in medication 
adherence (p<0,05)  and a significant change in HbA1C level (p<0,05). With personal interaction, health 
workers could give suitable education based on personal barriers to adhere their medication. However, 
improving medication adherence was not always followed by changing at diabetics HbA1C level. Other 
treatments are needed to lower HbA1C level beside management of pharmacotherapy.  
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1. Introduction 
 
Diabetes Mellitus (DM) is an incurable disease, it can experience a remission where the body no longer 
shows any signs and symptoms of diabetes, but actually the disease is still exists (Johnson, 2019). DM 
requires long term treatment so that diabetics’ quantity and quality of life should be maintained, especially 
to avoid the complications. 
 
According to Perkeni (2015), self management of DM starts with applying a healthy lifestyle (nutrition 
therapy and physical activity) and with pharmacological interventions (oral anti-hyperglycemia drugs 
and/or injections). The goal is to keep diabetics blood sugar levels within normal limit or close to it (Davies, 
2018). 
 
The adherence of long term medication in chronic diseases including DM is one of priority that must be 
addressed immediately (WHO,2003). In developed countries patient adherence to long term medication for 
chronic diseases reach 50% of the population, whereas in developing countries the adherence percentage is 
less than 50% (WHO, 2003). From study conducted by Dailey et al (2001), in 37,431 Medicaid insurance 
patients in U.S only 15% of type 2 diabetics continued to take the drug regularly. In Europe, only 28% of 
diabetics treated achieve well-controlled blood sugar levels (Liebl A, 2001). Medication adherence in 
patients with DM is a continuous and dynamic process, which requires good collaboration and coordination 
between patients, family/social support, and health workers. 
 
Some studies mention about the causes of medication non-adherence among type 2 diabetics, according to 
Schecter and Walker (2002) there are two causes  due to patients and health workers’ relationship: first, the 
low concern of health workers about how far the patients understand the information that they given. 
Majority considers the patients will remember the rules of medication and treatment that have been 
submitted and will implement it as recommended by the physician. Second, patients will tend to report to 
health works that they have complied with the medication in order to please health workers or because of 
embarrassment. Besides, according to WHO (2003) the adherence of medication depends on characteristics 
of treatment and disease, intra-personal factors, inter-personal factors, and environmental factors. 
 
Diabetes management interventions to improve medication adherence with recommended standards have 
been applied by health workers. According to Haynes and Roter in Schecter and Walker (2002) there are 3 
intervention approaches that can be applied to improve medication adherence: educational, behaviour, and 
affective. Based on this approach, a number of experimental studies have been conducted to determine what 
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interventions are effective to improve medication adherence among type 2 diabetics. The aim of this study 
is to review experimental studies on medication adherence interventions in type 2 diabetic patients in order 
to find out what effective intervention to improve medication adherence among type 2 diabetics. 
 
2. Material And Methods 
 
Search Strategy 
In this article, a systematic review and meta-analysis is used using PRISMA-P 2015 (Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis Protocols 2015) (Moher D, Shamsee L, Clarke M et al, 
2015). We search PubMed, Scopus, and Springer Link electronic databases.  
 
The author uses keywords “Intervention”, “Patient Compliance”, “Medication Adherence”, “Diabetes 
Mellitus type 2”for the journal period Januari 2015 – April 2019. We limit the topic of journals to public 
health.  
 
Criteria for inclusion and exclusion  
The author determines the inclusion criteria are journals that use English, published in last 5 years, complete 
journal texts, using Randomized Control Trials (RCT) study design, and the result also do measurement to 
HbA1C levels. While the exclusion criteria for this study were articles reported in languages other than 
English, and published before January 2015. 
Searching Results 
 
Using the keywords "intervention" AND "patient compliance" AND “medication adherence” AND 
“Diabetes mellitus type 2” from 3 database we get 1104 articles. Then we filter for the articles published 
in last 5 years, full text, and public health articles we get 789 articles. Then we do selection by reading the 
title and abstract of the article one by oneto find articles with the Randomized Control Trials study so we 
get 11 articles relevant the search restrictions (Figure 1). 
 
 
 
Figure 1. The Flow Chart of PRISMA Protocol 2015 
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3. Result 
From 3 databases tracking, we found 1104 articles; there were 11 articles that appropriate with the criteria 
(Figure 1). We calculate the sample size of each study and we account there were 3,970 adults with type 2 
diabetes mellitus and consume one or more medication to control blood sugar level. Then, we also observe 
the locations of research are from China, New Jersey, Malaysia, India, Portugal, Japan, Dubai, U.S, Brazil, 
and U.K. All the articles have used randomized control trials study which the sample divided into 2 groups: 
control groups and intervention groups. Duration of the research are varied between 2 months – 12 months 
(table 1) 
We found 10 articles that do health education about DM and the important of medication adherence, and 1 
article which only do drugs reminder to patients. The way to deliver the health education are different, 5 
articles used personal face to face interaction between health educators and patients (4 delivered by 
pharmacists, and 1 articles delivered by diabetes nurse), then 2 articles used leaflet or picture as the 
additional media to deliver the information, 3 articles used text messages and phone consultation through 
mobile phone, and last 1 article used reminder system through electronic monitoring devices (table 1) 
Moreover, all the articles provide the changing of medication adherence levels and HbA1C levels before 
and after the intervention. The medication adherence is measured by varied tools, they are pills count, 
Morisky Medication adherence scale 8 (MMAS-8), Medication Adherence Treatment Scale (MAT Scale), 
Morisky green test/questionnaire, Summary of Diabetes Self-Care Activities medications subscale 
(SDSCA-MA), Adherence to Medicines Questionnaire (AMQ), and Medication adherence report scale 
(MARS) (table 2). 
After we analyze all the articles, we found that personal face to face health education between patients and 
health educators are the effective intervention to improve diabetics medication adherence and to reduce 
HbA1C levels (p<0,05). Another intervention such as give health education with leaflet or picture only 
improve the medication adherence but no significant differences change in HbA1C levels. And last for the 
interventions through text messages or phone consultation do not give any significant different in diabetics 
medication adherence and HbA1C levels (table 2). 
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Table 1. Result of systematic review 
 
No Study (year) Title Sample Place 
Duration 
Intervention 
Control groups Intervention groups 
1 
Rong Jiang., et al 
(2016) 
Effectiveness of picture 
description education on 
compliance behaviors of 
diabetics in western 
Sichuan district 
182 
Western Sichuan 
district, China 
3 months 
The diabetes nurse held a 
health education seminar for 
1.5 hours every Tuesday, use 
of insulin was demonstrated by 
diabetes nurses directly at the 
seminar 
The diabetes nurse held private 
education class using pictures. Patients 
were invited to actively participate in 
discussions about how to use insulin 
under the supervision of a diabetes 
nurse, for 1.5 hours every Thursday 
2 
Julie C. 
Lauffenburgre., Et 
al (2019) 
Impact of a novel 
pharmacist-delivered 
behavioral intervention 
for patients with poorly-
controlled diabetes: The 
ENhancing 
outcomes throug Goal 
Assessment and 
Generating Engagement 
in Diabetes Mellitus 
(ENGAGE-DM) 
pragmatic randomized 
trial 
1400 
Horizon Blue Cross 
Blue Shield of New 
Jersey (Horizon) 
12 months 
Do not receive call from 
pharmacist 
Receive health education by phone from 
pharmacist 
3 
Narayana 
Goruntla., et al 
(2019) 
Impact of Pharmacist-
directed Counseling and 
Message Reminder 
Services on Medication 
Adherence and Clinical 
Outcomes in Type 2 
Diabetes Mellitus 
330 
outpatient medical 
department of a 
secondary care 
referral hospital, in 
Anantapuramu 
District, Andhra 
Pradesh, India 
6 months 
Receive usual care by 
physician without counselling 
by pharmacist and mobile 
phone text messages 
Receive face to face counselling from 
pharmacist about knowledge on 
diabetes, self management, non 
pharmacological strategies, and 
adherence to antidiabetic medication. 
Also intervention groups receive mobile 
phone text message about medication 
intake was sent just before 30 min of 
due dosage time and reminder about 
aerobic exercises early morning and 
evening. 
4 
Mubashra Butt., et 
al (2015) 
Impact of 
pharmacotherapeutic 
73 
Secondary endocrine 
clinic at 
6 months 
Receive standard care by 
physician 
Receive standard care and Diabetes 
management programme by pharmacist 
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education on medication 
adherence and adverse 
outcomes in patients with 
type 2 diabetes mellitus: a 
prospective, randomized 
study 
UniversitiKebangsaan 
Malaysia Medical 
Centre (UKMMC) 
5 
Inês Rosendo 
Carvalho e Silva 
Caetano (2018) 
Impact of written 
information on control 
and adherence in type 2 
diabetes 
702 
five health regions in 
Portugal 
6 months Do not receive a leaflet Receive a leaflet 
6 
Hideki Sugita 
(2017) 
Effect of text messages to 
improve health literacy 
on medication adherence 
in patients with type 2 
diabetes mellitus: A 
randomized controlled 
pilot trial 
149 
University Hospital in 
Yamanashi, Japan 
6 months 
The patient receives a short 
message in the form of a 
reminder to take medicine 
HL-related text messages and the 
reminder message which send 
silmutantly  
7 
Eylem Ilktac 
Korcegez., et al 
(2017) 
Effect of a Pharmacist-
Led Program on 
Improving Outcomes in 
Patients with Type 2 
Diabetes Mellitus from 
Northern Cyprus: A 
Randomized Controlled 
Trial 
152 
public hospital’s 
outpatient diabetes 
clinic in Gazimagusa, 
Northern Cyprus 
12 months 
Receive consultation every 4-8 
weeks to renewing drug’s 
prescription  
Receive usual care like control group 
and scheduled meetings with clinical 
pharmacists on the same day as the 
doctor's consultation schedulescheduled 
meetings with clinical pharmacists on 
the same day as the doctor's consultation 
schedule 
8 
Mohammed M. 
M. Al-Haj Mohd 
(2016) 
Improving adherence to 
medication in adults with 
diabetes in the United 
Arab Emirates 
446 
Dubai Police Health 
Centre 
6 months 
Only regular care consultation 
by doctor 
Patients receive health education in 
groups for 30 minutes regarding the 
importance of medication compliance 
by diabetes nurses 
9 
Lyndsay A. 
Nelson (2017) 
The MEssaging for 
Diabetes (MED) 
Intervention Improves 
Short-Term Medication 
Adherence among Low-
Income Adults with Type 
2 Diabetes 
240 
Vine Hill Community 
Clinic, Amerika 
3 months Do not receive MED Receive MED 
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10 
Catarina Gomes 
Cani (2015) 
Improvement in 
medication adherence and 
self-management of 
diabetes with a clinical 
pharmacy program: a 
randomized controlled 
trial in patients with type 
2 diabetes undergoing 
insulin therapy at a 
teaching hospital 
70 
Hospital das Clínicas 
da Faculdade de 
Medicina da 
Universidade de São 
Paulo,Brazil 
6 months 
Do not receive 
Pharmacoterapic Care Plan 
(PCP) 
receive Pharmacoterapic Care Plan 
(PCP) every month 
11 
Stephen Sutton 
(2015) 
Does Electronic 
Monitoring Influence 
Adherence to 
Medication? Randomized 
Controlled Trial of 
Measurement Reactivity 
226 
13 primary care 
clinics in 
Oxfordshire, 
Buckinghamshire, 
Suffolk, Essex and 
Huntingdonshire 
(UK). 
2 months 
Receive drugs with standard 
packaging 
Patients are given electronic containers 
to monitor patient medication 
activities,containers are filled with drugs 
according to the doctor's prescription 
 
 Table 2. Changing in medication adherence and HbA1C level at baseline and after the intervention 
 
No Study (year) 
Medication Adherence HBA1C 
Tools 
Mean ± SD baseline 
medication 
Adherence between 
control and 
intervention 
Mean ± SD change in 
medication adherence 
between control and 
intervention (post 
intervention) 
Statistical 
significance 
Mean ± SD baseline 
HbA1c (%) 
Between control and 
intervention 
Mean ± SD change 
HbA1c (%) 
Between control and 
intervention (post 
intervention 
Statistical 
significance 
1 Rong Jiang., et al 
(2016) 
Questionnaire  n/a Control group : 
Correct medication : 
81,1 % 
 
Intervention groups: 
Correct medication : 
93,5% 
 
P= 0,012 Control  groups: 7.10 ± 
1.29 
 
Intervention groups: 
6.67 ± 1.23 
Control  groups: 9.36 ± 
1.26 
 
Intervention groups: 7.18 
± 1.34 
P= 0,005 
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2 Julie C. 
Lauffenburgre., Et 
al (2019) 
Supply diaries Control  groups: 
79,8 ± 22,1 
 
Intervention groups: 
80,5 ± 21,3 
 
Control  groups: 
81,9 ± 30,1 
 
Intervention groups: 
81,9 ± 30,1 
 
P=0,16 Control  groups: 
9,4 ± 1,6 
 
Intervention groups: 
9,3 ± 1,6 
 
Control  groups: 
-0,79 ± 2,01 
 
Intervention groups: 
-0,75 ± 1,96 
 
P=0,06 
3 Narayana 
Goruntla., et al 
(2019) 
Pill count and 
visual analog 
scale (VAS) 
Control  groups: 
82.35 ± 6.4 (pill count) 
80.1 ± 4.9 (VAS) 
 
intervention groups: 
83.4 ± 7.3 (pill count) 
79.8 ± 5.2 (VAS) 
 
Control  groups: 
81.6 ± 8.1 (pill count) 
80.5 ± 3.0 (VAS) 
 
intervention groups: 
96.6 ± 2.25 (pill count) 
91.7 ± 3.7 (VAS) 
P<0.001 Control  groups: 
7.78 ± 0.67 
 
Intervention groups: 
7.79 ± 0.67 
 
 
Control  groups: 
7.49 ± 1.02 
 
Intervention groups: 
6.91 ± 0.83 
 
P = 0,0023 
4 Mubashra Butt., et 
al (2015) 
Morisky 
Medication 
adherence 
scale (MMAS-8) 
Control  groups: 
5.95 ± 1.51 
 
Intervention groups: 
5.83 ± 1.84 
Control  groups: 
5.98 ± 1.50 
 
Intervention groups:6.77 
± 1.76 
P= 0,03 Control  groups: 
9.64 ± 1.45 
 
Intervention groups: 
9.66 ± 1.57 
 
Control  groups: 
9.26 ± 1.61 
 
Intervention groups: 
8.47 ± 1.61 
 
P= 0,04 
5 Inês Rosendo 
Carvalho e Silva 
Caetano (2018) 
MAT scale Control  groups: 
39.80±2.76 
 
Intervention groups:  
39.63±2.92 
Control  groups: 
40.22±2.63 
 
Intervention groups: 
40.22±2.47 
P=0,034 Control  groups: 
6.74±0.97 
 
Intervention groups: 
6.85±1.10 
Control  groups: 
6.84±1.04 
 
Intervention groups: 
6.85±0.99 
P=0,888 
6 Hideki Sugita 
(2017) 
Morisky 
Medication 
adherence scale 
8 (MMAS-8) 
Control  groups: 
5,86±1,55 
 
Intervention groups: 
6,15±1,10 
Control  groups: 
6,26±1,28 
 
Intervention groups: 
6.66±1,37 
P=0,78 Control  groups: 
9,4±2 
 
Intervention groups: 
9,4±2,2 
Control  groups: 
7,3±2,2 
 
Intervention groups: 
6,6±0,9 
P=0,29 
7 Eylem Ilktac 
Korcegez., et al 
(2017) 
Morisky green 
test and pill count 
Control  groups: 
44 (57,1%) 
 
Intervention groups: 
35 (46,7%) 
 
Control  groups: 
46 (59,7%) 
 
Intervention groups: 
51 (68%) 
P=0,013 Control  groups: 
8.31 ± 0.84 
 
Intervention groups: 
8.29 ± 0.89 
Control  groups: 
8.26 ± 0.74 
 
Intervention groups: 
7.55 ± 0.57 
P=0,001 
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8 Mohammed M. 
M. Al-Haj Mohd 
(2016) 
Morisky 
Medication 
adherence 
scale (MMAS-8) 
Control & Intervention 
groups MMAS Score : 
40 (9%) patient had high 
MMAS Score >8 
Control  groups: 
9,4% high adherence 
 
Intervention groups: 
15,2% high adherence 
P= 0,01 Control  groups: 
8,50 ± 1,39 
 
Intervention groups: 
8,49 ± 1,42 
Control  groups: 
8,45 ± 1,36 
 
Intervention groups: 
7,15 ±1,64 
 
P=0,001 
9 Lyndsay A. 
Nelson (2017) 
Summary of 
Diabetes Self-
Care Activities 
medications 
subscale 
(SDSCA-MS) 
Control  groups: 
n/a 
 
Intervention groups: 
6.1 ± 1.2 
Control  groups: 
n/a 
 
Intervention groups: 
6.2 ± 1.3 
P=0,07 Control  groups: 
67 mmol/mol 
(8.3±2.0%) 
 
Intervention groups: 
67 mmol/mol 
(8.3±2.0%) 
 
Control  groups: 
63 mmol/mol (8.0±1.9%) 
 
Intervention groups: 
64 mmol/mol (8.0±2.0%) 
P=0,218 
10 Catarina Gomes 
Cani (2015) 
the Morisky-
Green 
questionnaire and 
the Adherence to 
Medicines 
Questionnaire 
(AMQ) 
Control  groups: 
adherence percentage = 
27,8%(morisky green) 
and 30,6 % (AMQ) 
 
 
Intervention groups: 
Adherence percentage = 
17,6%(morisky green) 
and 47,1 % (AMQ) 
 
Control  groups: 
Adherence percentage = 
25%(morisky green) and 
25% (AMQ 
 
Intervention groups: 
Adherence percentage = 
70,6% (morisky green) 
and 52,9% (AMQ 
P=0,001 
(Morisky 
green) 
 
P= 0,016 
(AMQ) 
Control  groups: 
9.61±1.38 
 
Intervention groups: 
9.78±1.55 
Control  groups: 
9.53±1.68 
 
Intervention groups: 
9.21±1.41 
P= 0,001 
11 Stephen Sutton 
(2015) 
Medication 
adherence report 
scale (MARS) 
Control  groups: 
23,4 ± 3 
 
Intervention groups: 
23,8 ± 1,8 
Control  groups: 
23,8 ± 1,9 
 
Intervention groups: 
24,2 ± 1,1 
 
P=0,11 Control  groups: 
8,35 ± 1,2 
 
Intervention groups: 
8,31 ± 1,28 
 
Control  groups: 
8,39 ± 1,16 
 
 
Intervention groups: 
8,22 ± 1,3 
 
P=0,25 
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Table 3. Resume of findings from 11 studies 
 
No Study (year) 
Health 
education 
about 
DM 
Skills 
training 
Personal 
face to face 
interaction 
Uses Leaflet 
information in 
writing/picture 
Using SMS /IVR 
(Interactive voce 
response)/telephone 
consultation 
Reminder 
through 
electronic 
monitoring 
Diabetic 
nurse 
Physician Pharmacist 
Statistical 
significance 
in medical 
adherence 
Statistical 
significanc
e in 
HbA1C 
1 
Rong Jiang., et al 
(2016) 
√ √  √   √   Yes Yes 
2 
Julie C. 
Lauffenburgre., Et 
al (2019) 
√ √   √    √ No No 
3 
Narayana 
Goruntla., et al 
(2019) 
√ √ √  √    √ Yes Yes 
4 
Mubashra Butt., et 
al (2015) 
√ √ √     √ √ Yes Yes 
5 
Inês Rosendo 
Carvalho e Silva 
Caetano (2018) 
√   √    √  Yes No 
6 
Hideki Sugita 
(2017) 
√    √    √ No No 
7 
Eylem Ilktac 
Korcegez., et al 
(2017) 
√ √ √     √ √ Yes Yes 
8 
Mohammed M. 
M. Al-Haj Mohd 
(2016) 
√ √ √    √   Yes Yes 
9 
Lyndsay A. 
Nelson (2017) 
√    √    √ No No 
10 
Catarina Gomes 
Cani (2015) 
√ √ √      √ Yes Yes  
11 
Stephen Sutton 
(2015) 
 
     √    No no 
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4. Dıscussıon 
The characteristics of these interventions varied, but there are some consistencies between the studies 
selected for review. According to the US 2012 Standards for Diabetes Self-Management Education and 
Support, diabetes care should not simply consist of one-off education classes (Haas L., et al, 2013). 
Education should be an ongoing exchange of information between the patient and health provider, and in 
line with the progression of the chronic disease (Long and Gambling, 2011). Then, according to the 
American Diabetes Association (ADA), guidelines for treatment and interventions targeting type 2 
diabetics should focus on patient-centred care, such as increasing physical activity, modifying diet plans 
and improving weight loss effort (Davies, 2018). This study reviewed, more focused on education than 
skills training and problem-solving. 
There are 3 intervention approaches that can be applied to improve medication compliance, one of which 
is by providing health education (Schecter and Walker, 2002). Health education can be delivered by two 
ways they are direct health education, such as face-to-face interaction, whether using media or not and 
indirect health education through cell phone with short message or telephone consultation. The results of 
the analysis of 11 articles found that direct health education through face to face interaction between health 
workers and type 2 diabetics, became the effective intervention to improve medication adherence and 
reduce HbA1C levels among type 2 diabetics. 
Health education interventions seek to improve patient medication adherence by providing information and 
/ or skills that include diabetes-related knowledge, diabetes self-management, and the advantages and 
disadvantages of not adhering to the health recommendations given (Schecter and Walker, 2002). A key 
element of the success of health education to patients is the ability to provide clear and simple messages, 
adjust the information provided according to the needs of patients, and verify whether the information 
delivered is understood by patients (Schecter and Walker, 2002). 
Every type 2 diabetics has their own barriers in facing the problem of compliance with medication, health 
education providers should pay attention to it (EASD, 2005). However, not all of Type 2 diabetics can be 
open about their own barriers; something like this makes health education directly or face to face interaction 
more effective than health education through text messages or telephone consultations. By face-to-face 
health interaction, health workers can identify diabetics’ barriers to adhere their medication and find 
solutions to overcome it together. The ability of health workers to approach is important in providing health 
education, verbal and non-verbal communication such as eye contact, high and low voice, and the use of 
words that can influence patients in changing their medical behaviour. 
If we compared it with health education through cell phones, either from short messages or telephone 
consultations, the things mentioned above do not occur. In the study conducted by Lindsay and Nelson 
(2017), health education interventions carried out through text messages only succeeded in increasing 
adherence in patients with type 2 of diabetics for 1-2 months while in the third month there was a decrease 
in patient compliance. The HbA1C level of the patients in the study also had no significant changes. 
In this study we found improving in medication adherence among type 2 diabetics was accompanied by 
reducing in HbA1C levels. From1 out of 7 experimental studies resulted in a significant different change 
in medication adherence, but there was no change in HbA1C levels. According to WHO (2002) there were 
3 things that affected HbA1C levels in type 2 DM patients, they are nutrition therapy, physical activity, and 
pharmacological therapy. This must take place simultaneously to get maximum results. Patient compliance 
with medication or pharmacological therapy alone is not enough if it is not accompanied by the 
consumption of appropriate nutrition and adequate physical activity. 
 
5. Conclusıon 
Face to face health education is the most effective intervention in improving medication adherence and 
reducing the HbA1C level among type 2 diabetics. If we compared it with health education through text 
messages or by phone consultation, face to face interaction will make the health educator knowing more 
about their problems and will give the solution immediately. Diabetics and health educators together can 
do a problem solving to find the solution in accordance with their barriers. However, improving medication 
adherence not always accompanied by reducing HbA1C levels, they need not only adhere to medications 
but also nutrition therapy and do physical activity. 
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